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Office of the Deputy Assistant 
Commissioner for Patent Policy and Projects 
Washington, D.C. 20231 

Dear Sir: 

PRELIMINARY AMENDMENT 

Applicants hereby submit a Prehminary Amendment for the above-identified patent 
application. Applicants respectfully request that the amendments set forth below be entered 
before prosecution on the merits. 

AMENDMENT 

In the Claims : 

Please cancel claims 1-10 and add the following new claims: 

-11. A method of operating a microcontroller in an integrated circuit package (IC), 
said method comprising the steps of: 

providing an IC chip with a microcontroller having a data bus; 




providing a first pin electrically coupled to said microcontroller, wherein said first 
pin functions as a power supply pin; 

providing a second pin electrically coupled to said microcontroller, wherein said 
second pin functions as a grounding pin; and 

providing a plurality of third pins electrically coupled to said microcontroller, 
wherein said plurality of third pins are function pins, at least one of said plurality of third 
pins being a multiple function pin, whereby a total number of said first, second and 
plurality of third pins is at least three which is less than or equal to a bit bus width of said 
data bus. 

1 2. The method of claim 1 1 , wherein each of said plurality of third pins are one of 
input only pins or input/output pins. 

13. The method of claim 11, further comprising the step of providing at least one 
configuration circuit coupled to each of said plurality of third pins and to said data bus for 
determining a function for a corresponding one of said plurality of third pins. 

14. The method of claim 13, wherein the step of determining a function for a 
corresponding one of said plurality of third pins comprises the step of enabling only one at a time 
of said at least one configuration circuits for each of said plurality of third pins so as to configure 
a corresponding one of said plurality of third pins to a function associated with said enabled one 
of said at least one configuration circuits. 

15. The method of claim 13, further comprising the step of coupling independent 
function lines to each of said configuration circuits and to a corresponding one of said plurality 



of third pins for transferring data between said corresponding one of said plurality of third pins 
and said microcontroller when a particular one of said configuration circuits is enabled. 

16. The method of claim 15, further comprising the step of coupling a signal bus to 
said control register and to said microcontroller for sending signals from said microcontroller to 
said control register on which of said configuration circuits need to be enabled and which of said 
configure circuits need to be disabled. 

17. The method of claim 13, further comprising the step of coupling a control register 
to said data bus for enabling and disabling each of said configuration circuits for determining a 
function for each of said plurality of third pins. 

1 8. The method of claim 17, further comprising the step of coupling control signal 
lines to said data bus and to each of said configuration circuits for transferring to each of said 
configuration circuits one of said enable and disable signals. 

19. The method of claim 17, wherein said control register is adapted to hold a known 
logic state. 

20. The method of claim 17, wherein said control register is a memory device. 

21 . A method of operating a microcontroller in an integrated circuit package (IC), 
said method comprising the steps of: 

providing an IC chip with a microcontroller having a data bus; 
providing a first pin electrically coupled to said microcontroller, wherein said first 
pin functions as a power supply pin; 



providing a second pin electrically coupled to said microcontroller, wherein said 
second pin functions as a grounding pin; 

providing a plurality of third pins electrically coupled to said microcontroller, 
wherein said plurality of third pins are function pins, at least one of said plurality of third 
pins being a multiple function pin, whereby a total number of said first, second and 
plurality of third pins is at least three which is less than or equal to a bit bus width of said 
data bus; 

providing at least one configuration circuit coupled to each of said plurality of 
third pins and to said data bus for determining a function for a corresponding one of said 
plurality of third pins, wherein only one of said at least one configuration circuit for each 
of said plurality of third pins is enabled at a time to configure a corresponding one of said 
plurality of third pins to a function associated with said one of said at least one 
configuration circuit which is enabled; 

coupling independent function lines to each of said configuration circuits and to a 
corresponding one of said plurality of third pins for transferring data between said 
corresponding one of said plurality of third pins and said microcontroller when a 
particular one of said configuration circuits is enabled; 

coupling a control register to said data bus for enabling and disabling each of said 
configuration circuits for determining a function for each of said plurality of third pins; 

coupling control signal lines to said data bus and to each of said configuration 
circuits for transferring to each of said configuration circuits one of said enable and 
disable signals; and 



coupling a signal bus to said control register and to said microcontroller for 
sending signals from said microcontroller to said control register on which of said 
configuration circuits need to be enabled and which of said configure circuits need to be 
disabled. 

22. The method of claim 21, wherein each of said plurality of third pins are one of 
input only pins or input/output pins. 

23. The method of claim 21, wherein said control register is adapted to hold a known 
logic state. 

24. The method of claim 21, wherein said control register is a memory device.— 

Applicants respectfully request that the amendments below be entered and submit that these 
amendments will put the claims in condition for allowance, or in better form for appeal No new 
matter has been entered. Antecedent basis for the amendments may be found throughout the 
specification and drawings as originally filed. 

Applicants request reconsideration in light of the amendments and remarks contained 



herein. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention is in the field of microcontrollers and methods therefor and, more 
particularly, is a microcontroller having an n-bit architecture (i.e., data bus width) with less than 
n Input/Output (I/O) pins and a method therefore. 



2. Description of the Related Ait 

Microcontrollers are widely known and used in many different applications. A typical 
architecture used in microcontrollers today is the 8-bit architecture (i.e., the data bus width of the 
microcontroller is 8 bits wide). One problem with this and other sizes of microcontrollers is that 
to support an n-bit architecture, greater than n pins are required to be connected to the 
microcontroller. By reducing the number of pins required to support an n-bit, or more 
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particularly, an 8-bit microcontroller, the overall cost of using the device is reduced, and limited 
space is conserved. Therefore, there existed a need to provide a microcontroller having an n-bit 
architecture with less than or equal to n pins and a method therefor. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a microcontroller having an n-bit 
architecture with less than or equal to n pins coupled to the microcontroller and a method 
therefor. 

Another object of the present invention is to provide a microcontroller having an n bit 
architecture with the number of I/O pins less than n and a method therefor. 

Yet another object of the present invention is to provide a microcontroller package with 
pins for performing multiple functions and a method therefor 

Still another object of the present invention is to provide a microcontroller with n-bit data 
processing capability and fewer than n I/O pins and a method therefor. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS 

According to the present invention, an Integrated Circuit (IC) package is disclosed 
comprising, in combination, an IC chip with a microcontroller therein having an n-bit data bus, 
and up to n pins electrically coupled to the microcontroller. The IC package further comprises 
control register means coupled to the microcontroller for receiving enable and disable signals. 
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Piti function configuration means are also included coupled to the control register means for 
determining a function for a corresponding one of the n pins. The pin function configuration 
means comprises at least one functional block means coupled to the control register means for 
detenuining a function for a corresponding pin. The pin function configuration means may 
comprise a plurality of the functional block means each coupled to the control register means and 
to a corresponding pin of the n pins for determining a different function for the corresponding 
one of the n pins. The control register means provides independent control line means to each 
functional block means for transferring to each function block means one of the enable and the 
disable signals. Only one of the functional block means per pin is enabled at a time by the 
enable signal to configure a corresponding pin for a function associated with the enabled 
functional block means. Each functional block means is coupled to a corresponding one of the 
n pins and to the microcontroller for transferring data between the corresponding pin and the 
microcontroller when a particular one of the functional blocks is enabled. Additionally, the n 
pins include a number of Input/Output (I/O) type pins less than n. 

Alternatively, a method of operating an Integrated Circuit (IC) package is disclosed 
comprising the steps of providing an IC chip with a microcontroller therein having an n-bit data 
bus, and providing up to n pins electrically coupled to the microcontroller. 

The foregoing and other objects, features, and advantages of the invention will be apparent 
from the following, more particular, description of the preferred embodiments of the invention, 
as illustrated in the accompanying drawing. 
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BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a simplified block diagram view of the IC microcontroller package having an n- 
bit data bus and n pins, 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Figure 1, the IC package or package of the instant invention is shown and 
generally designated by reference number 10. IC package 10 comprises an IC chip 11 with a 
microcontroller core or simply microcontroller 12 therein having an n-bit Data Bus (DB), and up 
to n pins 34-38 electrically coupled to the microcontroller 12. The manner of fabricating IC 
packages 10, chips 11, and microcontrollers 12 are well known to those skilled in the art. 
Microcontroller 12 has, in general, an n-bit wide data bus, but more specifically here an 8-bit 
architecture or data bus width. Note that the data bus itself is not shown in detail for 
simplification of the drawing. 

The IC package 10 further comprises a control register 16 coupled to the microcontroller 
12 via a control signal bus 14 for receiving enable and disable signals from the microcontroller 
12. Control registers are well known to those skilled in the art. The control register 16 can be 
any element that can hold a known state (i.e., charge, current, or voltage) such as SRAM, 
DRAM, EPROM, EEPROM, ROM, Combinational Logic, PROM, or the like. The control 
register 16 provides sufficient memory capacity to store and transfer the enable and disable 
signals sent from the microcontroller 12 to the functional blocks 26, which will be described 
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later. The communications protocol for sending the enable and disable signals from the 
microcontroller 12 to the functional blocks 26 via the control register 16 is well known to those 
skilled in the art. The enable and disable signals are routed from the control register 16 to the 
appropriate functional blocks 26 via buses 18-24. From buses 22 and 24, each functional block 
26 is coupled via connector 28 to receive the enable or disable signal sent from the control 
register 16. Note also that each functional block 26 has a connection 32 to a respective pin 34 
to transfer data to or from the pin 34. Additionally, each functional block 26 has a connection 
30 to the microcontroller 12 to transfer to or receive from the microcontroller 12 the appropriate 
data. 

Note that pins 36 and 38 have no functional blocks 26 coupled thereto. This is because 
these pins 36 and 38 are the power and ground supply pins for the package 10, and therefore, 
they require no functional blocks 26. Note that the individual power and ground lines from pins 
36 and 38 are not shown for simplification of the drawing. Pins 34 represent either input only 
or I/O type pins, both of which are well known in the art. Which of pins 34 are input only and 
which are I/O type depends on the user's application. Note that the second pin 34 from the top 
left corner of the package 10 only has one functional block 26 coupled to it. Thus, this particular 
pin 34 has only one function associated with it. Note that this single function depiction is shown 
only for the purpose of demonstrating how a single function pin 34 would look. Thus, any of 
the pins 34 could be single function pins, or multiple function pins 34. Additionally, note that 
the other pins 34 are shown with two functional blocks 26 per pin 34, and therefor these pins 34 
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have two functions. In other words, the number of functions per pin 34 equals the number of 
functional blocks associated with that pin 34. Accordingly, any of the pins 34 could have one, 
two, or more functional blocks 26 associated thereto. This is represented in the drawing by the 
dashed lines between the functional blocks 26. Additionally note the dashed lines between pins 
105 34, which indicate that this package 10 could have more or less than eight pins 34-38, but the 
h[| key is that the number of pins 34-38 is less than or equal to the data bus width of the 
yj microcontroller 12. 

if II 

The pin function configuration portion of the package 1 0 is defined as simply one or more 
I functional blocks 26. The internals of the functional blocks 26 are not shown for simplification 
11 0:1 of the drawing. The functions that pins 34-38 must support for a microcontroller 12 are well 
|i| known to those skilled in the art such as a Bi-Directional I/O Port pin, a Serial Programming 
^1 Data pin, a Serial Programming Clock pin, and the like. The point is that there are many 
functions that pins 34-38 support for a microcontroller 12, they are all well known, and need not 
be specifically designated. Further, functional blocks 26, which enable a particular pin 34-38 to 
115 behave as required for a given function, are also well known in the art, and therefore need not 
be shown in detail. A key feature of the instant invention is that because pins 34 are multi- 
functional, only n pins 34-38 are required and all data control commands for the microcontroller 
12 having an n-bit (i.e., 8-bit) data bus use the full n-bit bus. 

120 
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OPERATION 

Referring to Figure 1, when executing an instruction, the microcontroller 12 sends 
appropriate control signals to the control register 16, which enables and disables the appropriate 
functional blocks 26 for a given pin 34. Note that since several functional blocks 26 can be used 
per pin 34, only one functional block can be enabled at a time. Data travels into the package 10 
from a pin 34, through a corresponding connector 32, the enabled functional block 26, a 
corresponding connector 30, and to the microcontroller 12. The reverse path sends data from the 
microcontroller 12 out of a particular pin 34 of the package 10. Whether the flowpath of data 
be into or out of the microcontroller yi y the microcontroller 12 sends appropriate enable and 
disable signals to the appropriate functional blocks 26 in order to operate the desired pins 34 as 
required. 

Although the invention has been particularly shown and described with reference to a 
preferred embodiment thereof, it will be understood by those skilled in the art that changes in 
form and detail may be made therein without departing from the spirit and scope of the invention. 
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135 What is Claimed is: 

1. A method of operating an Integrated Circuit (IC) package comprising the steps 

of: 

providing an IC chip with a microcontroller therein having an n-bit data bus; and 
providing up to n pins electrically coupled to said microcontroller. 

2. The method Claim 1 further comprising the step of providing control register 
means coupled to said microcontroller for receiving enable and disable signals. 

3. The method Claim 2 further comprising the step of providing pin function 
14 til configuration means coupled to said control register means for determining a function for a 

corresponding one of said n pins. 
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4. The method of Claim 3 wherein the step of providing said pin function 
configuration means comprises the step of providing at least one functional block means coupled 
to sad control register means for determining a function for a corresponding pin. 

5 t The method of Claim 4 wherein the step of providing said pin function 
configuration means comprises the step of providing a plurality of said functional block means 
each coupled to said control register means and to a corresponding pin of said n pins for 
determining a different function for said corresponding one of said n pins. 

6. The method Claim 4 wherein the step of providing said control register means 
provides independent control line means to each functional block means for transferring to each 
function block means one of said enable and said disable signals. 

7. The method of Claim 6 wherein only one of said functional block means per pin 
is enabled at a time by said enable signal to configure a corresponding pin for a function 
associated with said enabled functional block means. 
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8. The method of Claim 6 wherein each of said functional block means is coupled 
to a corresponding one of said n pins and to said microcontroller for transferring data between 
said corresponding pin and said microcontroller when a particular one of said functional blocks 
is enabled 

9. The method of Claim 1 wherein the step of providing up to said n pins includes 
the step of providing a number of Input/Output (I/O) type pins less than n, 

10. The IC package of Claim 1 wherein data control commands of said microcontroller 
operate upon n-data bits. 
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As a below named inventor. I hereby declare that my residence, post office address, and citizenship are as stated below next to my name f 
believe I am the original, first, and sole inventor (if only one name is listed below) or a joint inventor (If plural inventors are listed below) of the 
Subject matter which is claimed and for which a patent is sought on the invention entitled: 

A MICROCONTROLLER HAVING AN N-BT DATA BUS WIDTH WITH LES S THAN N I/O PINS AND A METHOD 
THEREFOR ~ 

as described in the specification □ attached or ■ of Patent Application Serial No. 09/522,026 filed iQ/oa/ 93. 

I hereby state that 1 have reviewed and understand the contents of the above identified specification, including the claims, as amended by any 
amendment referred to above; that 1 do not know and do not believe the same was ever known or used in the United States of America before my 
or our invention thereof, or patented or described in any printed publication in any country before my or our invention thereof or more than one year 
pnor; to ^this _ application; that the invention has not been patented or made the subject of an inventor's certificate issued before the date of this 
application in any country foreign to the United States of America on an application filed by me or my legal representative or assigns more than 
twelve months pnor to this application; and that I acknowledge Ihe duly to disclose information of which I am aware which is material to the 
examination of this application in accordance with TO© 37, Code of Federal Regulations § 1.56(a). Such information is material when it is not 
cumulative to information already of record or being made of record in the application, and 

O f 1 ) j* establishes, by itself or in combination with other information, a prima fade case of unpatentability of a claim; or 

h (2) it refutes, or is inconsistent with, a position the applicant has taken or may take in: 

:^ (») opposing an argument of unpatentability relied on by the Office, or 

%[ I (») asserting an argument of patentability. 

J tfoby daim foreign priority benefits under Title 35, United States Code § 119 of any foreign applications) for patent or inventor's certificates 
cfaBed^ "ctentjfied below any foreign application^) having a filing date before that of the application^) on which priority is 
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For: MICROCONTROLLER HAVING AN N-BIT 
DATA BUS WIDTH LESS THAN N I/O PINS 
AND A METHOD THEREFOR 



POWER OF ATTORNEY BY ASSIGNEE 



Under the provisions of 37 C.F.R. § 3.71, the undersigned assignee of record of the 
entire interest in the above-identified patent/patent application by virtue of an assignment elects 
to conduct the prosecution of the application/maintenance of the patent to the exclusion of the 
inventor(s). The undersigned hereby declares that he has reviewed the above-referenced 
assignment and hereby declares that, to the best of his knowledge, title is in the Assignee, and 
further declares that all statements made herein of his own knowledge are true and that all 
statements made on information and belief are believed to be true. The assignee hereby 
revokes any previous powers of attorney and appoints the following to prosecute this 
application/maintain this patent and transact all business in the Patent and Trademark Office 
connected therewith: 
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